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Introduction: The perovskite structure is of the form ABX3.  It consists of corner-sharing B-X octahedra that 
house A cations in 12-fold coordination.  Interest in this unique structure stems, in part, from a central role in Earth 
Science:  Ferroelastic phase transitions in the perovskite MgSiO3 may explain observed seismic discontinuities in 
Earth�s lower mantle [Shim and Jeanloz 2002].  NaMgF3 is orthorhombic and isostructural to MgSiO3 thus, it may 
be used as a proxy for determining structural behavior at extreme conditions [O�Keeffe 1979].   

NaMgF3 was shown to undergo a phase transition from orthorhombic to cubic at elevated pressure and 
temperature [Zhao et al. 1994].  It is our interest to characterize the seismic signature of NaMgF3 at deep earth 
conditions as it transforms from orthorhombic to cubic symmetry. 
 
Methods and Materials: The polycrystalline sample of NaMgF3 was prepared in air using conventional solid-
state methods.  Data collection was performed in energy-dispersive mode.  Details of the experimental setup can 
be found elsewhere [Li and Liebermann 2000]. 
 
Results:  The velocity of both P and S waves propagating through NaMgF3 were recorded to 9 GPa and 1000 
Degrees C using a �saw-tooth� P/T path.  In contrast to previous work, our NaMgF3 sample did not reach the 
cubic phase transition at 1000 degrees C until pressure was released as far as ~.7 GPa instead of the predicted 
value of 5.2 GPa.  This discrepancy may have been a result of poor grain averaging in the sample. 
 
Conclusions:  More analysis is needed to determine the exact affect of pressure and temperature on the 
elasticity of NaMgF3. 
 
Acknowledgments:  This work acknowledges support from the DOE and NSF-EAR grants and that of the 
SAM85 Team. 
 
References:  
Liebermann, R.C., and Li, B.S. (1998) "Elasticity at high pressures and temperatures". Ultrahigh-Pressure 

Mineralogy, 37, p. 459-492. 
Okeeffe, M., Hyde, B.G., and Bovin, J.O. (1979) "Contribution to the Crystal-Chemistry of Orthorhombic 

Perovskites - Mgsio3 and Namgf3". Physics and Chemistry of Minerals, 4(4), 299-305. 
Shim, S.H., and Jeanloz, R. (2002) "P-V-T equation of state of MgSiO3 perovskite and the chemical composition 

of the lower mantle". Geochimica Et Cosmochimica Acta, 66(15A), A708-A708. 
Zhao, Y.S., Weidner, D.J., Ko, J.D., Leinenweber, K., Liu, X., Li, B.S., Meng, Y., Pacalo, R.E.G., Vaughan, M.T., 

Wang, Y.B., and Yeganehhaeri, A. (1994) "Perovskite At High P-T Conditions - an in-Situ Synchrotron X- 
Ray-Diffraction Study of Namgf3 Perovskite". Journal of Geophysical Research-Solid Earth, 99(B2), 2871-
2885. 


